PRELIMINARY AMENDMENT 



Q95015 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1. (currently amended): A semiconductor-type three-axis acceleration sensor comprising: 

a weight positioned in a center of the semiconductor-type three-axis acceleration 
sensor and being applied to by outside acceleration; 

a support frame for supporting the weight; 

at least one flexible arm, shaped in a thin beam, connecting an upper surface of the 
weight and an upper surface of the support frame at two first connection ends at both ends of the 
flexible arm between the weight and the support frame; 

a plurality of piezo resistors, for measuring each axis-component of three axis- 
components of the acceleration, disposed on an upper surface of the flexible arm and aligned 
along the upper surface of the flexible arm in a longitudinal direction of the flexible arm; and 

lead wires connecting terminals of the plurality of piezo resistors on the upper surface 
of the flexible arm, 

wherein the flexible arm is composed of: a flexible parallel part having a second 
connection end at each of both ends of the flexible parallel part and a substantially uniform 
width; and two flexible widening parts that connect between one of the second connection ends 
of the flexible parallel part and the first connection end with the support frame/the weight and are 
widening from the second connection ends of the flexible parallel part toward the first 
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connection ends and have a maximum stress part of the flexible arm on the flexible widening 
part; 

each of the plurality of piezo resistors disposed on the upper surface of the flexible 
arm is positioned apart from the first connection end of the flexible arm; and 

each of the plurality of piezo resistors for measuring at least one axis-component of 
the three axis-components of the acceleration is shifted in position in the longitudinal direction of 
the flexible arm from the maximum stress part on the flexible widening part; and 

each of the plurality of piezo resistors for measuring at least one of other axis- 
components of the three axis-components of the acceleration has a terminal of the piezo resistor 
positioned at the maximum stress part on the flexible widening part and extends from the 
maximum stress flexible wid e ning part, across the second connection end and on the flexible 
parallel part. 

2. (currently amended): A semiconductor-type three-axis acceleration sensor as set forth in claim 
1 , wherein th e flexibl e arm has a maximum stress part of the flexible arm on th e fl e xibl e 
wid e ning part, and 

each of the plurality of piezo resistors shifted in position in the longitudinal direction of the 
flexible arm from the maximum stress part on the flexible widening part are those that measure 
an axis-component vertical to the upper surface of the weight among the three axis-components 
of the acceleration for m e asuring at l e ast on e axis compon e nt of th e three axis components of th e 
acceleration has a terminal of the pi e zo r e sistor at th e maximum str e ss part on th e fl e xibl e 
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widening part and e xt e nds from the maximum stress part, across th e second connection e nd and 
on th e flexible parall e l part . 

3. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
2, wherein the flexible widening part has curved or straight ridges on both side ends of its upper 
surface, which are symmetric to each other with respect to a width centerline of the flexible arm. 

4. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
2, wherein the ratio W2/W1 of a width W2 of the flexible parallel part to a width Wl of the 
flexible arm at the first connection end of the flexible widening part is at least 0.2 and at most 
0.6. 

5. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
2, wherein the ratio L2/L1 of a length L2 of the flexible parallel part to a total length L0 of the 
flexible arm is at least 0.4 and at most 0.9. 

6. (Cancelled) 

7. (currently amended): A semiconductor-type three-axis acceleration sensor as set forth 
in claim 2, wherein each of the plurality of piezo resistors for measuring at least one of the other 
axis-components of the three axis-components of the acceleration is shifted in position from a 
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width centerline of the flexible arm to a side end of the flexible arm on the upper surface of the 
flexible arm. 

8. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
7, wherein each of the plurality of piezo resistors for measuring an axis-component vertical to the 
upper surface of the weight among the three axis-components of the acceleration is positioned on 
the width centerline of the flexible arm on the upper surface of the flexible arm. 

9. (Cancelled) 

10. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
7, wherein each of the plurality of piezo resistors shifted in position from the width centerline of 
the flexible arm to the side end of the flexible arm on the upper surface of the flexible arm has 
another piezo resistor symmetrically positioned with respect to the width centerline on the upper 
surface of the flexible arm. 

11. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
10, wherein each of the plurality of piezo resistors for measuring an axis-component vertical to 
the upper surface of the weight among the three axis-components of the acceleration is 
positioned on the width centerline of the flexible arm on the upper surface of the flexible arm. 
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12. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
10, wherein each of the plurality of piezo resistors shifted in position from the width centerline 
of the flexible arm to the side end of the flexible arm on the upper surface of the flexible arm and 
the other piezo resistor symmetrically positioned to each of the plurality of shifted piezo resistors 
with respect to the width centerline on the upper surface of the flexible arm are connected in 
series by a lead wire. 

13. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
12, wherein each of the plurality of piezo resistors shifted in position from the width centerline 
of the flexible arm to the side end of the flexible arm on the upper surface of the flexible arm and 
the other piezo resistor symmetrically positioned to each of the plurality of shifted piezo resistors 
with respect to the width centerline on the upper surface of the flexible arm are connected in 
series by a high-concentration diffusion layer between their terminals positioned on a length 
centerline side of the flexible arm. 

14. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
12, wherein each of the plurality of piezo resistors for measuring an axis-component vertical to 
the upper surface of the weight among the three axis-components of the acceleration is 
positioned closer to the width centerline of the flexible arm than a plurality of piezo resistors for 
measuring another axis-component of the three axis-components of the acceleration. 

15. (Cancelled) 
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16. (Original) A semiconductor-type three-axis acceleration sensor as set forth in claim 
10, wherein the other piezo resistor is a dummy element connected by a dummy lead wire. 
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